Introduction
============

While prescription drugs have been used effectively and appropriately to treat both medical and psychiatric illness in the vast majority of patients, rates of prescription abuse have escalated and have reached epidemic proportions.[@b1-sar-5-107] Despite the growing concern regarding misuse and abuse of prescription drugs, much of the earlier epidemiologic data were limited, in part, due to ambiguous definitions of terms such as "abuse", "misuse", and "nonmedical use."[@b2-sar-5-107],[@b3-sar-5-107] These terms are often used interchangeably to describe a variety of behaviors and motives not intended by the prescribing physician.[@b3-sar-5-107] More recent large-scale surveys, including the National Epidemiologic Survey on Alcohol and Related Conditions (NESARC) and the National Survey on Drug Use and Health (NSDUH), define these terms more precisely. The NSDUH defines nonmedical use as "use of at least one of these medications (sedatives, tranquilizers, opioids, stimulants) without a prescription belonging to the respondent, or use that occurred simply for the experience or feeling the drug caused".[@b4-sar-5-107] NESARC utilizes a similar definition: "use without a prescription, in greater amounts, more often, or longer than a doctor said you should use them".[@b2-sar-5-107] Both surveys employ the terms "abuse" and "dependence" based upon DSM-IV (*Diagnostic and Statistical Manual of Mental Disorders*, Fourth Edition) criteria.[@b2-sar-5-107],[@b4-sar-5-107]

In 2012, according to the NSDUH, there were approximately 2.4 million persons aged 12 years or older who used psychotherapeutics (sedatives, tranquilizers, opioids, stimulants) nonmedically for the first time within the past year, which averages to about 6,700 initiates per day.[@b4-sar-5-107] Further, nonmedical use of psychotherapeutics is second only to marijuana in terms of the illicit drug with the highest levels of past-year dependence or abuse.[@b4-sar-5-107] According to NESARC, lifetime prevalences of nonmedical use of sedatives, tranquilizers, opioids, and amphetamines in 2001--2002 were 4.1%, 3.4%, 4.7%, and 4.7%, respectively.[@b2-sar-5-107] Corresponding rates of abuse and/or dependence were 1.1%, 1.0%, 1.4%, and 2.0%.[@b2-sar-5-107]

The reasons for nonmedical use of prescription drugs are complex. However, increased availability of prescription drugs has likely contributed.[@b3-sar-5-107],[@b5-sar-5-107],[@b6-sar-5-107] In the NSDUH, past-year users of psychotherapeutic drugs are asked how they obtained the drugs they most recently used nonmedically. More than half of the nonmedical users of pain relievers, tranquilizers, stimulants, and sedatives aged 12 years or older obtained the prescription drugs used "from a friend or relative for free".[@b4-sar-5-107] About four in five of these nonmedical users indicated that their friend or relative had obtained the drugs from a single doctor.[@b4-sar-5-107]

Another trend leading to increased access is the use of the Internet and what are termed "no-prescription websites", which first came to the attention of law enforcement authorities in the mid-1990s. These websites offer to sell controlled substances to customers without regard for federal or local laws, without a valid prescription, and without medical guidance or supervision.[@b7-sar-5-107] The National Center on Addiction and Substance Abuse at Columbia University reported an increase in the number of websites selling controlled prescription drugs from 154 in 2004 to 187 in 2007, and a total of 581 sites in 2007 either advertising or selling controlled substances.[@b8-sar-5-107]

In addition to access, perceptions of the nonmedical use or abuse of prescription drugs as being more socially acceptable, less stigmatized, and safer than illicit substances may be contributing to increased rates of misuse.[@b3-sar-5-107] A web-based survey of approximately 3,600 undergraduate students conducted in 2005 that asked students about their use and perceptions of peers' use of nonmedical prescription drugs found that the majority of students overestimated the prevalence of this practice.[@b9-sar-5-107] Data from the Monitoring the Future Survey, a large and ongoing survey of adolescents and young adults, suggests that in 2013, 12th graders perceived the harmfulness of prescription medications to be less than that of pharmacologically similar illicit substances.[@b10-sar-5-107] For instance, 39% of 12th graders felt regular nonmedical use of Adderall^®^ (Shire, Wayne, PA, USA) was potentially harmful, whereas 72% believed that use of crystal methamphetamine once or twice was harmful; 78% felt occasional use of heroin was potentially risky versus only 57% who felt there was risk of harm with occasional use of prescription opioids.[@b10-sar-5-107] The Partnership Attitude Tracking Study found that 27% of teens believe that misusing and abusing prescription drugs is safer than using "street drugs", and one third believe "it's okay to use prescription drugs that were not prescribed to them to deal with an injury, illness or physical pain".[@b11-sar-5-107] Certain prescription medications are not detected in standard drug screens, and this may also influence their perceived attractiveness to individuals using them nonmedically.

Despite the perception by some that the nonmedical use of prescription medications is safer than that of illicit drugs, there are a number of potential adverse consequences. The Drug Abuse Warning Network, which collects data from 355 nonfederal US hospitals that have 24-hour emergency departments, estimated that in 2011, 1,244,872 emergency department visits involved nonmedical use of prescription medications or over-the-counter medications.[@b12-sar-5-107] The majority of these visits involved opioids (488,004), followed by anxiolytics, sedatives, and hypnotics (421,940), and antidepressants (88,965) (samhsa.gov). The Drug Abuse Warning Network estimated that in 2011 there were 228,366 emergency department visits resulting from a drug-related suicide attempt, almost all (95%) involving prescription drugs or over-the-counter medications.[@b12-sar-5-107] Most of the emergency department visits involved anxiolytics, sedatives, and hypnotics (41%) followed by antidepressants (20%) and opioids (14%).[@b12-sar-5-107] Deaths from drug overdose have also increased over the past decade.[@b13-sar-5-107] In 2010, there were 38,329 drug overdose deaths in the USA, most involving pharmaceuticals.[@b14-sar-5-107] Of the pharmaceutical-related overdose deaths, 16,451 (74.3%) were unintentional, 3,780 (17.1%) were suicides, and 1,868 (8.4%) were of undetermined intent.[@b14-sar-5-107] Opioids (16,651, 75.2%), benzodiazepines (6,497, 29.4%), antidepressants (3,889, 17.6%), and antiepileptic and antiparkinsonism drugs (1,717, 7.8%) were the pharmaceuticals (alone or in combination with other drugs) most commonly involved in pharmaceutical overdose deaths.[@b14-sar-5-107]

While the majority of those using prescription drugs nonmedically do not develop DSM-IV abuse or dependence, in 2011 more than 2.1 million individuals met past-year criteria for abuse or dependence of psychotherapeutics.[@b4-sar-5-107] Furthermore, using data from the NESARC, McCabe et al found that early-onset nonmedical use of prescription drugs was a significant predictor of lifetime development of prescription drug abuse or dependence.[@b15-sar-5-107] In addition to mortality and morbidity, there is a large monetary burden to society of nonmedical use of prescription drugs through loss of workplace productivity, health care, and criminal justice costs.[@b16-sar-5-107],[@b17-sar-5-107] To our knowledge, there are no published data looking at the cost of nonmedical use of antidepressants in particular or all prescription drugs in general, but societal costs of nonmedical use of prescription opioids were estimated to be \$53 billion in 2006 and 56 billion dollars in 2007.[@b16-sar-5-107],[@b17-sar-5-107]

While antidepressants as a class are not included specifically in the aforementioned epidemiologic studies, they do contribute to morbidity as noted in the Drug Abuse Warning Network data, and are also subject to nonmedical use and abuse. The category of "antidepressants" encompasses medications with a variety of pharmacologic properties (eg, anxiolytic, sedating, stimulating), some of which may make them attractive candidate drugs for misuse. Further, individuals with mood disorders (ie, those prescribed antidepressants) often have comorbid substance use disorders, and thus may be vulnerable to misuse or abuse of medications. In the NESARC sample, among those with a lifetime major depressive disorder, 40.3% had an alcohol use disorder (abuse or dependence) and 17.2% had a drug use disorder (abuse or dependence).[@b18-sar-5-107] Comorbidity is even higher with bipolar disorder and substance use disorders. In the National Comorbidity Survey Replication, the lifetime prevalence rate of DSM-IV bipolar I disorder and any substance use disorder was 60.3%, with alcohol abuse being the most prominent at 56.3%.[@b19-sar-5-107]

The purpose of this review is to examine specifically the misuse of antidepressants and how this behavior fits into the growing crisis of nonmedical use of prescription drugs. We will discuss the epidemiology of antidepressant misuse, consider antidepressant pharmacology, and describe symptoms of addiction and misuse. We will offer recommendations for treatment as well as suggest directions for further research aimed at identifying and treating this underrecognized clinical phenomenon.

Methods
=======

We conducted a comprehensive search on PubMed, Medline, and PsycINFO of articles published before April 2014. We used the search terms "antidepressant", "abuse", "misuse", "nonmedical use", "dependence", and "addiction", as well as individual antidepressant classes (eg, "SSRI") and individual antidepressants (eg, "fluoxetine") in various combinations in order to summarize relevant data concerning misuse and abuse of antidepressant medications. Given the paucity of relevant articles, case reports were included. Titles and abstracts were evaluated for topic relevance, and additional articles were identified from the reference lists of those articles deemed relevant. A total of 68 articles, largely case reports/series, were included. Five articles with titles suggestive of amineptine misuse were excluded as they were not published in English and we were unable to access the articles for translation.

Scope of antidepressant misuse and pharmacology
===============================================

Since most large-scale epidemiologic surveys have not included antidepressant misuse as a category of substance abuse that is specifically measured, it is difficult to fully characterize the prevalence of antidepressant misuse. However, there is a growing, albeit relatively small, literature reporting misuse and abuse of antidepressants. To give a sense of the limited scope of the current literature, the most frequently cited misused class of antidepressants is that of the monoamine oxidase inhibitors (MAOIs). Our literature search of MAOI abuse and misuse resulted in a total of 18 articles, 15 case report/case series,[@b20-sar-5-107]--[@b34-sar-5-107] and three review articles.[@b35-sar-5-107]--[@b37-sar-5-107] The majority of the cases of MAOI misuse were reported in the 1960s to 1990s. In the last decade, the most commonly cited misused antidepressant is bupropion. Our literature search of bupropion abuse and misuse yielded a total of 13 articles, two review articles,[@b38-sar-5-107],[@b39-sar-5-107] and a number of case reports.[@b40-sar-5-107]--[@b50-sar-5-107]

Bupropion
=========

Bupropion acts via dual inhibition of norepinephrine and dopamine reuptake, thus increasing the intrasynaptic concentrations of these neurotransmitters.[@b51-sar-5-107] Bupropion sustained-release has been shown to have activity in the nucleus accumbens, a key component of the brain reward systems implicated in the development of addiction.[@b51-sar-5-107],[@b52-sar-5-107] Theoretically, given its noradrenergic and dopaminergic effects, bupropion may promote regulation of function in mesolimbic brain circuits, an important system in the activating and reinforcing effects of indirect sympathomimetics (eg, cocaine, methamphetamine, nicotine).[@b53-sar-5-107],[@b54-sar-5-107] Bupropion is approved by the US Food and Drug Administration (FDA) for treatment of major depressive disorder, seasonal affective disorder, and nicotine addiction, and is often used "off label" for attention deficit/hyperactivity disorder, bipolar depression, sexual dysfunction, and obesity.[@b55-sar-5-107],[@b56-sar-5-107] While bupropion is generally considered to be a drug of low abuse potential,[@b51-sar-5-107] there is evidence that bupropion is abused, particularly in correctional facilities.[@b38-sar-5-107]--[@b40-sar-5-107] According to Hiliard et al, the decreased availability of stimulants and benzodiazepines in correctional facilities has led inmates to seek alternative replacements, and bupropion has become a replacement for some.[@b39-sar-5-107],[@b46-sar-5-107] As a result, some correctional facilities have responded by removing bupropion from their pharmacy formularies.[@b40-sar-5-107]

Case reports describe stimulant and cocaine-like, euphoric effects, or a sensation of feeling "high" by those abusing bupropion.[@b40-sar-5-107]--[@b44-sar-5-107] There are also anecdotal reports of antidepressants, including bupropion, being used by athletes in an attempt to stimulate their motivation and obtain a euphoric effect.[@b57-sar-5-107] The extent of antidepressant use for this purpose is unknown; however, until 2003, bupropion was on the World Anti-Doping Agency list of prohibited substances.[@b57-sar-5-107] While bupropion is not currently prohibited by the World Anti-Doping Agency, it remains on the 2014 monitoring list (ie, subject to monitoring).[@b58-sar-5-107]

While understanding the pharmacology of bupropion offers insight into why it can be misused, the route of administration is also an important factor in abuse potential. Occasional case reports cite the oral use of bupropion to get "high",[@b44-sar-5-107] but the majority of cases in the literature involve intranasal administration. The nasopharynx is a highly vascularized surface area for systemic drug absorption directly into the blood stream, and thus bypassing breakdown by the gastrointestinal tract and first-pass metabolism in the liver. Animal data suggest extensive metabolism on first-pass effect with bupropion, with bioavailability of 5%--20%.[@b43-sar-5-107] While the pharmacokinetics of bupropion have only been described with oral administration,[@b46-sar-5-107] crushing and snorting the drug allows for higher and more rapid rise in plasma concentrations, which can induce euphoria. Intravenous administration or smoking allow for even more rapid concentrations. Baribeau and Araki published the only case report of intravenous bupropion abuse;[@b43-sar-5-107] they describe a 29-year-old woman who was dissolving 300 mg tablets in water and injecting 1,200 mg daily (maximum oral dose recommended by the FDA is 450 mg).[@b43-sar-5-107] She described a euphoric and stimulant-like effect from the intravenous bupropion, and reported irritability and low mood during periods of abstinence.[@b43-sar-5-107]

Potential consequences of bupropion abuse and misuse have not been studied. However, bupropion is known to have a dose-dependent increased risk of seizures that is also higher with immediate-release as compared with sustained-release.[@b59-sar-5-107] Thus, misuse of high doses, or by routes that allow for much greater, more rapid bioavailability and higher peak plasma levels, would pose an increased seizure risk. Concurrent use of alcohol, stimulants, or cocaine also enhances the risk of seizures in those using bupropion.[@b59-sar-5-107] Kim and Steinhart reported a case of what was thought to be intranasal bupropion-induced seizures.[@b46-sar-5-107] Psychotic symptoms at therapeutic doses have been described in case reports, particularly in older adults with complicating factors.[@b56-sar-5-107] In one case, a 49-year-old incarcerated man, with no history of psychotic illness, experienced auditory hallucinations after snorting up to 1,200 mg of bupropion daily.[@b40-sar-5-107] The auditory hallucinations resolved after he was denied access to bupropion.[@b40-sar-5-107] High-dose bupropion may also be cardiotoxic[@b60-sar-5-107] (see [Table 1](#t1-sar-5-107){ref-type="table"}).

Monoamine oxidase inhibitors
============================

MAOIs were first identified as effective antidepressants in the late 1950s.[@b61-sar-5-107] They act by inhibiting the activity of the isoenzymes monoamine oxidase-A and monoamine oxidase-B (MAO-A and MAO-B, respectively), preventing the breakdown of monoamine neurotransmitters and thereby increasing their availability.[@b61-sar-5-107] The main substrates for MAO-A are epinephrine, norepinephrine, and serotonin.[@b61-sar-5-107] The main substrates for MAO-B are phenylethanolamine, tyramine, and benzylamine.[@b61-sar-5-107] Dopamine is metabolized by both isoenzymes.[@b61-sar-5-107] Some MAOIs are selective for either MAO-A or MAO-B, and some are nonselective (ie, they inhibit both MAO-A and MAO-B).

Like other antidepressants, MAOIs are generally considered not to have abuse potential, but there are a number of case reports/series of MAOI misuse.[@b20-sar-5-107]--[@b37-sar-5-107] While the route of administration for the misused MAOI was not specified in all of the case reports, it was implied to be orally in all cases. Phenelzine and tranylcypromine, both nonselective MAOIs, are most cited in the literature. The mechanism of abuse may be associated with the similarity in chemical structure to amphetamine; however, the mechanism of action is different, and thus the pharmacologic basis for potential abuse is unknown.[@b24-sar-5-107] A risk of hypertensive crisis exists when nonselective MAOIs are combined with certain foods that are high in tyramine, and this risk is highest for tranylcypromine.[@b61-sar-5-107] Thus, those using high doses of MAOIs, or individuals not aware of the recommended diet restrictions, are more at risk. Delirium and thrombocytopenia have been reported in a number of cases of overdose and withdrawal of tranylcypromine, and may be more pronounced if high doses are used.[@b21-sar-5-107],[@b23-sar-5-107],[@b24-sar-5-107],[@b35-sar-5-107],[@b62-sar-5-107],[@b63-sar-5-107]

Tricyclic antidepressants
=========================

Tricyclic antidepressants (TCAs) were the first class of antidepressants to be widely used in depression.[@b64-sar-5-107] The TCAs act primarily as serotonin-norepinephrine reuptake inhibitors. Tertiary TCAs are more potent in blocking the serotonin transporter, whereas the secondary TCAs are relatively selective in blocking the norepinephrine transporter.[@b64-sar-5-107] The TCAs also block muscarinic receptors (producing anticholinergic effects), histamine receptors, and alpha-1 and alpha-2 receptors.[@b64-sar-5-107]

The first cases of TCA misuse were reported in the 1970s.[@b65-sar-5-107],[@b66-sar-5-107] Cohen et al surveyed 346 individuals enrolled in a methadone maintenance program, and found that 25% reported taking amitriptyline with the purpose of achieving euphoria.[@b65-sar-5-107] Many additional case reports of TCA misuse have followed.[@b67-sar-5-107]--[@b75-sar-5-107] In the 14 cases described by Shenouda and Desan, all but one individual had a comorbid substance dependence diagnosis, and the tricyclic drug misused in all cases was a tertiary TCA, with amitriptyline being the most commonly abused.[@b75-sar-5-107] The majority of the case reports do not specify the route of administration by which TCAs are misused. However, those that do specify, report the medications were taken orally. In unspecified cases, the authors implied that the TCAs were misused orally by defining the use as taking escalating doses of the prescribed medication. Anecdotally, individuals misusing TCAs have reported taking large doses to produce a "high", euphoria, and a "pleasant" feeling.[@b75-sar-5-107] While the extent of TCA misuse and abuse is unknown, reports of TCA abuse have also been reported in prison populations. Similar to the policies for bupropion, TCAs have been removed from formularies in some correctional facilities.[@b40-sar-5-107],[@b45-sar-5-107]

While the pharmacologic basis for TCA abuse is unknown, it is interesting to note that nearly all of the case reports involve abuse of a tertiary TCA.[@b65-sar-5-107]--[@b70-sar-5-107],[@b72-sar-5-107]--[@b75-sar-5-107] The more prominent anticholinergic and antihistaminergic effects[@b76-sar-5-107] of tertiary TCAs may be contributing to their abuse liability. The anticholinergic and antihistaminergic effects of TCAs can produce confusion and delirium, which are potential consequences of misuse of these medications.[@b64-sar-5-107] Seizures are also a potential dose-dependent consequence.[@b64-sar-5-107] Orthostatic hypotension and falls may occur in those using and misusing TCAs. Most concerning is the effect of TCAs on cardiac conduction.[@b64-sar-5-107] TCAs can be lethal in overdose, and cardiac arrhythmia is the principal cause of death in overdose.[@b64-sar-5-107]

Serotonin and norepinephrine reuptake inhibitors
================================================

Serotonin and norepinephrine reuptake inhibitors (SNRIs) include venlafaxine, desvenlafaxine, and duloxetine. While TCAs also inhibit serotonin and norepinephrine, the selectivity of the SNRIs for these two reuptake transporters distinguishes the two classes.[@b77-sar-5-107] We found two case reports in the literature of venlafaxine abuse.[@b78-sar-5-107],[@b79-sar-5-107] One case was of a 38-year-old man with a history of depression and amphetamine dependence who was crushing and orally ingesting doses up to 4,050 mg (maximum dose recommended by the FDA is 375 mg) for the purpose of achieving an "amphetamine-like high".[@b79-sar-5-107] The second case was of a 53-year-old man, also with a history of substance abuse, using up to 3,750 mg/day of oral venlafaxine for the purposes of feeling "more empathic and sociable" and "elated" mood.[@b78-sar-5-107] The first case presented to medical attention with chest pain, presumably related to high-dose venlafaxine, and the second case presented for venlafaxine detoxification with profound weight loss, tremor, dizziness, and muscle weakness.[@b78-sar-5-107],[@b79-sar-5-107] At therapeutic doses, venlafaxine will cause sustained increases in blood pressure in some individuals, and thus in practice it is recommended to check blood pressure regularly;[@b77-sar-5-107] higher doses likely place someone at greater risk of hypertension and hypertensive crisis. At recommended doses, SNRIs do not affect cardiac conduction or lower seizure threshold; however, in overdose they may do both.[@b77-sar-5-107],[@b80-sar-5-107] Many of the post-marketing fatal overdoses involved combinations of venlafaxine and other drugs and/or alcohol.[@b81-sar-5-107]--[@b84-sar-5-107] These cases highlight the heightened risk of antidepressant abuse among individuals with a history of illicit drug abuse. They also demonstrate that the motivation for abusing an SNRI may be either to achieve an amphetamine-like effect or to experience the dissociative effects of excess serotonin.

Selective serotonin reuptake inhibitors
=======================================

The selective serotonin reuptake inhibitors (SSRIs) are the most commonly prescribed antidepressants, and are considered first-line in treatment for major depressive disorder and for most anxiety disorders.[@b59-sar-5-107] The SSRIs selectively block the reuptake of serotonin. However, it is important to recall that while they are more selective at the serotonin receptor, all the SSRIs impact other neurotransmitter systems, including norepinephrine and dopamine reuptake blockade.[@b59-sar-5-107] Despite the popularity in prescribing, there are relatively few cases in the literature of abuse or misuse of SSRIs. We found a total of six articles, describing seven cases, all involving fluoxetine.[@b85-sar-5-107]--[@b90-sar-5-107] In all but one of the cases,[@b87-sar-5-107] the route of abuse was either stated as orally, or implied to be orally by the authors. Wilcox described a case of a woman with anorexia nervosa taking up to 120 mg/day of fluoxetine for appetite suppression and weight loss.[@b86-sar-5-107] Another case of oral fluoxetine abuse involved a woman with a history of dysthymia and polysubstance abuse who would misuse fluoxetine by opening the tablets and "sucking" very low doses (1 mg) through her mouth, reporting stimulant-like effects.[@b90-sar-5-107] Paligaro and Paligaro reported a case of intravenous fluoxetine abuse by a patient with a mood disorder and a history of intravenous heroin and cocaine abuse.[@b87-sar-5-107] Tinsley et al and Menecier et al described cases of DSM-III-R (*Diagnostic and Statistical Manual of Mental Disorders*, Third Edition Revised) and DSM-IV fluoxetine dependence in individuals with histories of polysubstance use.[@b88-sar-5-107],[@b89-sar-5-107] Taieb et al reported a case of a patient with a history of amineptine abuse, depression, and borderline personality disorder, who presented with seizure and symptoms of serotonin syndrome.[@b85-sar-5-107] The patient was using up to 840 mg of fluoxetine, meeting DSM-IV criteria for dependence.[@b85-sar-5-107] SSRIs are thought to be relatively safe in overdose; relatively rare fatalities have involved coingestion of alcohol or drugs dependent on the cytochrome P450 2D6 system, such as TCAs.[@b91-sar-5-107]

Tianeptine
==========

Tianeptine is an antidepressant manufactured and marketed in France but is not approved by the FDA or available in the USA. It is often classified as a TCA but is pharmacologically distinct. While its mechanism of action is not entirely clear, it is thought to be a serotonin enhancer and thus paradoxically acting in a manner opposite to that of the SSRIs, yet both have efficacy in depression.[@b55-sar-5-107],[@b92-sar-5-107]--[@b94-sar-5-107] Tianeptine has been shown in rats to increase extracellular concentrations of dopamine in the nucleus accumbens,[@b95-sar-5-107] which may play a role in its abuse potential. There are a few case reports of tianeptine abuse in individuals seeking a "psychostimulant effect", using doses over 1,000 mg per day (usual maximum daily dose is 50 mg), and experiencing withdrawal phenomena.[@b96-sar-5-107]--[@b102-sar-5-107] The route of abuse was not specified in the aforementioned cases but implied to be orally, with the exception of a case described by İlhan et al in which the individual began abusing tianeptine orally, but later began dissolving the tablets in water and administering the drug through intra-arterial puncture.[@b102-sar-5-107]

Amineptine
==========

Amineptine is another antidepressant classified as a tricyclic but is chemically different due to its 7-aminoheptanoic acid side chain; it has the unique capacity to reduce dopamine uptake selectively in vitro and in vivo.[@b103-sar-5-107],[@b104-sar-5-107] Amineptine was introduced to the market in France in 1978. There have been a number of case reports regarding abuse of amineptine, particularly in those with a history of substance abuse, attributed largely to its stimulant effect.[@b105-sar-5-107]--[@b115-sar-5-107] According to the World Health Organization (WHO) reports of adverse drug reactions collected by the international drug monitoring program indicated a larger number of case reports of abuse and dependence for amineptine than for other schedule 4 stimulants.[@b112-sar-5-107] Amineptine was removed from the market in France and a number of other countries due to concerns regarding both hepatotoxicity and abuse.[@b112-sar-5-107] Its medical use, as well as abuse, in developing countries continues.[@b112-sar-5-107] Amineptine was never approved by the FDA and is not available in the USA.

We found no cases in the literature of abuse or misuse of serotonin 2 (5-HT2) receptor antagonists (trazodone and nefazodone) or mirtazapine (an alpha-2 adrenergic receptor blocker).

Screening and evaluation: identifying prescription medication misuse
====================================================================

As previously noted, the co-occurrence of mood and substance use disorders is common.[@b18-sar-5-107],[@b19-sar-5-107] While a detailed discussion of the complexity of diagnosis and treatment of individuals with such comorbidities is outside the scope of this discussion, it is important to note that the effect of treating depression in substance-dependent individuals is generally to improve depressive symptoms, but has limited impact on substance abuse outcomes.[@b116-sar-5-107],[@b117-sar-5-107] When evaluating an individual with depression, it is important to complete a careful assessment of substance use, including misuse of prescription medications. Individuals may present with depressive symptoms that may in fact be "substance-induced", a distinction that would have important implications for diagnosis, treatment, and prognosis.[@b118-sar-5-107],[@b119-sar-5-107] Further, identification of a concurrent substance use disorder should inform the recommended pharmacologic management of the mood disorder and has important implications for treatment decisions[@b118-sar-5-107],[@b120-sar-5-107],[@b121-sar-5-107] (see [Table 2](#t2-sar-5-107){ref-type="table"}).

Similar to the strategy recommended for minimizing prescription opioid misuse, a "universal precautions" approach is most likely to identify patients at heightened risk for antidepressant abuse or misuse.[@b122-sar-5-107],[@b123-sar-5-107] A number of screening instruments are available for the identification of at-risk substance use and misuse. The Screening, Brief Intervention, and Referral to Treatment is a comprehensive, integrated, public health approach to the delivery of early intervention for individuals with risky alcohol and drug use, and timely referral for more intensive substance abuse treatment for those who have substance abuse disorders.[@b124-sar-5-107] Risky use of prescription medications is defined by the National Center on Addiction and Substance Abuse at Columbia University as using a prescription drug not as prescribed or for other nonmedical reasons (eg, intoxicating effects, getting high).[@b125-sar-5-107] Once an individual's use is identified as "risky", the next step is to determine if he/she meets criteria for a substance use disorder. Symptoms of a "use disorder" as defined by the DSM-V (*Diagnostic and Statistical Manual of Mental Disorders*, Fifth Edition) include a problematic use of the substance leading to clinically significant impairment or distress, as manifested by at least two of the following in a 12-month period: taking the substance in larger amounts or over a longer period than was intended; persistent desire to cut down or control use; spending a great deal of time using or recovering from the effects of the drug; craving or a strong desire or urge to use the drug; recurrent use resulting in failure to fulfill a major role obligation at work, school, or home; continued use despite persistent social or interpersonal problems caused or exacerbated by the drug use; important social, occupational, or recreational activities are given up or reduced because of the drug use; recurrent use in physically hazardous situations; use despite having a persistent physical or psychological problem that is caused or exacerbated by the drug; tolerance; and withdrawal.[@b126-sar-5-107]

A key component of the Screening, Brief Intervention, and Referral to Treatment is linking the screening results with appropriate early intervention services or referral to treatment.[@b127-sar-5-107] If an individual meets criteria for a "use disorder", he or she would benefit from referral to an addiction specialist, or at the least, the treating physician should consult an addiction expert. If the individual is identified as having "risky use", but not a "use disorder", then a brief intervention may be appropriate. Brief interventions focus on motivating clients to change their substance use.[@b124-sar-5-107],[@b127-sar-5-107] Screening and brief interventions have been found to be effective in reducing alcohol use (decreased heavy drinking episodes, decreased weekly alcohol consumption, and increased rates of adherence to recommended drinking limits);[@b128-sar-5-107]--[@b130-sar-5-107] the United States Preventative Services Task Force recommends clinicians screen adults aged 18 years of age and older for alcohol misuse.[@b129-sar-5-107] The results for screening and brief interventions for illicit drug use, however, have been inconsistent or have shown short-term, small effects.[@b131-sar-5-107]--[@b133-sar-5-107] The United States Preventative Services Task Force has not recommended screening and brief interventions for illicit drug use due to inadequate evidence to recommend for or against it, noting that much of the data regarding treatment interventions have come from treatment-seeking populations, and the generalizability of these findings to general primary care populations may be limited.[@b134-sar-5-107] There are no available data specific to antidepressant misuse.

The signs of antidepressant misuse can be difficult to identify. Patients engaged in nonmedical use of a prescribed medication are typically motivated to conceal this behavior from the prescribing physician. However, the presence of aberrant behaviors can alert the clinician to an increased likelihood of prescription medication abuse. Such behaviors may include erratic ability to keep appointments, requests for early refills, a sudden request for dose increase in a patient with a previously stable mood on a lower dose of the antidepressant, an indifference to side effects, and a general decline in functioning. The presence of such behaviors should raise a "red flag" for the prescriber, and the clinical recommendation would be to treat the patient as being at higher risk for antidepressant, other medication, or other drug abuse.

Clinical research on abuse of another class of abuse medications, namely prescription opioids, has revealed that monitoring for both urine toxicology and aberrant behaviors is more likely to detect patients engaging in prescription misuse than is monitoring either alone.[@b135-sar-5-107] Thus, implementing urine toxicology testing for patients suspected of antidepressant misuse will help to identify occult substance abuse issues that may require concurrent treatment or referral to an addiction specialist.

Management of depression in patients misusing antidepressants
=============================================================

Taking a careful history and risk stratification assessment, including a history of legal, prescribed, and illicit drug abuse, is an important strategy for reducing the likelihood of antidepressant misuse when evaluating a new patient. However, in some cases, unsuspected antidepressant abuse will be detected once treatment has begun. If misuse of an antidepressant is identified, it is important for the provider to take an open, nonjudgmental approach. From a clinical perspective, it is crucial to understand what is motivating the patient's antidepressant misuse. For example, the incarcerated cocaine-dependent individual using bupropion as a cocaine replacement to get "high" is a very different scenario from the depressed individual with ongoing insomnia who is misusing his/her TCA to enhance sedative properties. The former would warrant treatment by an addiction specialist; the latter likely would not. Understanding the reasons for misuse also allows for the potential opportunity to more accurately address any ongoing or untreated psychiatric symptoms that the patient may be attempting to "self-medicate".

With respect to available treatment options for the patient who has been discovered to be engaging in antidepressant abuse, the physician may choose to continue treatment using a medication with different pharmacologic properties from the drug which the patient has misused. When antidepressant misuse is identified, it is also essential to determine how much the individual is using and route of administration (ie, oral, intranasal, intravenous, rectal). This information is important to obtain, as it allows for assessment of risk; each of the antidepressants comes with its own profile of side effects, overdose risk, and lethality. Patients should be triaged based upon degree of medical risk and may warrant immediate consultation with a local poison control center, referral to an emergency department or urgent care center, referral to a primary doctor for evaluation, or further medical work-up (eg, obtain tricyclic levels, electrocardiography). It is also important to understand how the patient perceives his or her misuse of the antidepressant (eg, the medication provides relief from subjective states of distress that should be a focus of treatment) and the potential medical consequences of misuse. This information will allow for psychoeducation about specific risks, and also provide insight into the degree of motivation to change.

There is a paucity of evidence-based research to guide the pharmacologic management of individuals with comorbid mood and substance use disorders,[@b120-sar-5-107] and there are no existing treatment guidelines for the depressed individual who is also misusing antidepressants. Knowledge about a patient's reasons for misuse may assist the physician in choosing an antidepressant with pharmacologic properties that might better address ongoing symptomatology, or one with a lower abuse liability for that particular patient. Unlike other substances of abuse, antidepressants are not included in standard drug screen panels. Serum levels of all antidepressants can, however, be tested and potentially used for detection. However, only tricyclic antidepressant levels are used clinically and have defined reference ranges, limiting the interpretability of the results of the other antidepressant classes. Urine tests of tricyclic antidepressants are often used in emergency departments in cases of suspected overdose, and in the pain literature for pain management compliance testing.[@b136-sar-5-107]--[@b139-sar-5-107] Qualitative urine tests of SSRIs, SNRIs, and bupropion exist, and a number of different methods of detection have been proposed and studied, but to date these tests are not used clinically, and the commercial availability of such tests appears limited.[@b140-sar-5-107]--[@b145-sar-5-107]

In contrast with the state-run prescription monitoring programs that provide an electronic database to prevent abuse of controlled medications, no such database currently exists for noncontrolled substances. However, contact with the patient's pharmacy (with the patient's permission) to identify other prescriptions he/she has filled may provide another means of monitoring. Such efforts may or may not detect misuse in those receiving prescriptions from friends or family, or if filling prescriptions at multiple pharmacies. Frequent appointments with the patient and prescribing in smaller amounts (eg, 2 weeks' supply at a time) and without refills, may also be helpful in the treatment of an individual with known antidepressant misuse.

The majority of patients will not achieve full remission from depression with an initial antidepressant treatment.[@b146-sar-5-107] Alternatives include switching to an alternative medication, adding a natural product such as l-methylfolate or s-adenosylmethionine, or adding cognitive-behavioral psychotherapy.[@b146-sar-5-107] In addition to pharmacotherapy, psychotherapeutic strategies effective as first-line treatments include interpersonal psychotherapy and cognitive-behavioral therapy.[@b147-sar-5-107] Cognitive-behavioral therapy has also been found to be an effective adjunct to usual care, including antidepressant treatment.[@b148-sar-5-107] Other nonpharmacologic modalities that have shown therapeutic efficacy in depression include electroconvulsive therapy and magnetic seizure therapy. Preliminary research suggests that the latter exerts antidepressant activity in the absence of cognitive side effects.[@b149-sar-5-107] Mindfulness-based cognitive therapy has also been found to reduce mood and anxiety symptoms of depression[@b150-sar-5-107] and to lower the risk of relapse to, or recurrence of, major depression.[@b151-sar-5-107]

For patients with substance use disorders co-occurring with depression, integrated treatment delivered in a group setting has been found to be more effective than treatment as usual.[@b152-sar-5-107] Integrated treatment for co-occurring disorders is associated with better treatment outcomes, but there is a wide range of approaches included in integrated treatment, including complementary and alternative therapies such as music and art therapy[@b153-sar-5-107] or acupuncture therapy.[@b154-sar-5-107] Another nonpharmacologic approach that has proven effective for depression is the use of exercise to augment an antidepressant regimen.[@b155-sar-5-107] Other alternative treatments for depression include yoga, tai chi, massage therapy, music therapy, and spirituality.[@b156-sar-5-107] Cognitive therapy has been found to be an effective strategy for depression, including treatment-resistant depression.[@b157-sar-5-107] The addition of cognitive-behavioral therapy has also been found to be cost-effective in patients who have not responded to antidepressants.[@b158-sar-5-107]

Summary and conclusion
======================

Nonmedical use of prescription drugs is an underrecognized clinical problem and is related to a number of factors, including increased access to medications and a perception that they are safer than illicit substances. There are, however, a number of potential negative medical and societal consequences of nonmedical use of prescription drugs. Further, while the majority of those using prescription medications nonmedically do not meet criteria for DSM-V substance use disorder, some individuals will develop such a disorder, and early nonmedical prescription drug use may be a predictor of lifetime development of prescription drug abuse or dependence.[@b9-sar-5-107]

The scope of antidepressant misuse is unknown, as antidepressants are currently not included in the large-scale epidemiologic surveys of prescription drug misuse. However, while antidepressants are generally thought to have low abuse liability, there is evidence in the literature of their misuse, abuse, and dependence. The majority of reported cases of antidepressant abuse occur in individuals with comorbid substance use and mood disorders. The most common motivation for abuse, across all classes of antidepressants, is to achieve a psychostimulant-like effect, including a desire for a "high" or euphoria. While it is important to recognize that the vast majority of individuals prescribed antidepressants do not misuse them, it is also critical for physicians to be aware of the potential for misuse and abuse when prescribing these drugs. Vulnerable populations include those with a current or past history of substance abuse and those in controlled environments. Warning signs include the presence of aberrant behaviors. Even in the absence of such behaviors, physicians should consider including antidepressants when screening for current and past risky prescription medication use.

When risky use or misuse of antidepressants is identified, the prescriber should explore the pattern of use, including the patient's motivation to misuse. It is important to differentiate the misuse of antidepressants to relieve psychological distress (eg, unauthorized dose escalation to reduce anxiety, achieve sleep, or combat fatigue) from abuse with the purpose of seeking euphoria. The former is likely to respond to patient psychoeducation and improved symptom control, whereas the latter may require more intensive clinical interventions, including concurrent substance abuse treatment or referral to an addiction expert.

While it is necessary for prescribers to be aware that antidepressants carry some abuse liability, physicians should not withhold essential pharmacotherapy, even in those with substance dependence. Several classes of antidepressants have demonstrated efficacy in improving depressive symptoms, and these drugs significantly reduce the mortality and morbidity in those suffering from depression. Additionally, misuse of an antidepressant is not necessarily a reason to withdraw antidepressant treatment. However, when misuse is identified, a thoughtful treatment approach should include patient education, maximizing psychotherapy, considering a different antidepressant class, augmenting with behavioral and alternative strategies (eg, exercise), close monitoring, and ongoing consideration of referral to an addiction specialist.

Future research efforts should be directed at collecting epidemiologic data regarding antidepressant misuse to better appreciate the scope of this clinical problem. It will be important to develop better tools for detecting antidepressant misuse, to better characterize risk factors, as well as to gain further insight into specific pharmacologic properties that contribute to abuse liability. Risk stratification screening tools and affordable urine and/or serum toxicology testing should continue to be developed as a means to identify and monitor medication misuse. Finally, future research should examine the course and consequences of antidepressant misuse, with a focus on improving early detection and developing effective treatment interventions.
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###### 

Abused and misused antidepressants: effects and adverse effects

  Drug/drug class                                    Route of administration                                                                 Reported drug effect                                                                                      Potential adverse effects
  -------------------------------------------------- --------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------
  Bupropion                                          Intranasal \> oral \> intravenous                                                       Stimulant-like effects including euphoria and enhanced motivation; "high"                                 Seizure, psychotic symptoms, cardiotoxicity; withdrawal/discontinuation phenomena
  Monoamine oxidase inhibitors                       Oral                                                                                    Stimulant-like effects                                                                                    Hypertensive crisis, delirium, thrombocytopenia; withdrawal/discontinuation phenomena
  Tricyclic antidepressants                          Oral                                                                                    Euphoria, "high", more sociable; dissociative effects including: distorted sense of time and "numbness"   Confusion, delirium, seizure, orthostatic hypotension, cardiac conduction disorder, cardiac arrhythmia; withdrawal/discontinuation phenomena
  Serotonin and norepinephrine reuptake inhibitors   Oral (one case involved crushing pills and ingesting oral)                              Stimulant-like effects, more empathic and sociable, euphoria                                              Hypertensive crisis, weight loss, tremor; withdrawal/discontinuation phenomena
  Selective serotonin reuptake inhibitors            Oral (one case involved opening tablets and ingesting contents oral) \>\> intravenous   Stimulant-like effects                                                                                    Appetite suppression, serotonin syndrome, seizure; withdrawal/discontinuation phenomena
  Tianeptine                                         Oral \>\> intra-arterial                                                                Stimulant-like effects                                                                                    Appetite suppression; withdrawal/discontinuation phenomena
  Amineptine                                         Oral                                                                                    Stimulant-like effects                                                                                    Tachycardia, decreased appetite and weight loss, irritability, insomnia, hepatotoxicity

**Note:** No published cases of abuse/misuse were found of serotonin 2 (5-HT2) receptor antagonists (eg, trazodone, nefazodone) or alpha-2 adrenergic receptor antagonists (eg, mirtazapine).

###### 

Clinical tools and principles for minimizing risk of antidepressant misuse

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Method of ascertainment   Example                                                                                                                                                                                Principle
  ------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -----------------------------------------------------------------------------------------
  Clinical interviews       Obtain history of illicit substance and alcohol abuse\                                                                                                                                 Universal precautions reduce stigma and improve care
                            Obtain history of antidepressant and other prescription medication misuse\                                                                                                             
                            Ask about family history of substance abuse\                                                                                                                                           
                            Consider motivation for misuse                                                                                                                                                         

  Objective instruments     Screening tools (eg, Screening, Brief Intervention, and Referral to Treatment                                                                                                          Uniform approach to baseline risk assessment using objective measures

  Ongoing monitoring        Urine toxicology, serum drug levels, frequent appointments, monitor for aberrant behaviors (eg, early refill requests, erratic appointment attendance, indifference to side effects)   Combining objective data with clinical observation is more effective at minimizing risk
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
